Introduction
Equitable, safe and rational access to blood imposes major challenges throughout the world. Many strategies with proven efficacy are adopted to overcome these challenges; these include Government support and the implementation of effective national policies, legislation and regulations with the efficient management of blood services. (1) However, several countries have shown slow progress in establishing these requirements.
According to the World Health Organization (WHO) and hemotherapy referral institutions, risks associated with blood transfusion can be significantly reduced by the introduction of quality control systems that include internal and external evaluations. (1) (2) (3) (4) In Brazil, the government regulation of the Ministry of Health (5) states that transfusion services (TSs) must participate in proficiency programs to ensure that standards and procedures are appropriately followed and that equipment, materials and reagents function correctly.
External Quality control programs (EQCP), coordinated by referral services, regularly provide test samples (proficiency panels) to laboratories and subsequently analyze the results. The aim of this is to provide participants methods to evaluation and improve their work, to periodically reappraise processes, to identify problems and to provide corrective and preventive measures. In addition to monitoring individual performance, EQCP identify trends, recognize the origin of errors and expand communication channels thus are an important source of information. (6) (7) (8) In view of the above, the aim of this study was to identify any association between the participation of individual TSs of the State Blood Transfusion Service Network of Minas Gerais in EQCP and their performance in immunohematological tests using proficiency panels created for the study and adherence to legal technical and operational procedures. The methodology of this prospective study was described in a parallel study on the operational and physical infrastructure of Hemorrede of the State of Minas Gerais. (9) For analysis, the TSs were allocated to two groups: those that participated in EQCP and those that did not. Absolute frequencies and bivariate analysis followed by binary logistic analysis were used to compare the two groups. The choice of variables included in the model was based on technical relevance, estimates of the odds ratios (OD) and the 95% confidence interval, as well as the statistical value of the Fisher exact and Pearson's Chi-square tests (χ 2 ) with significance set for a p-value < 0.20. The dependent variable was categorized by participation in EQCP with participation in these programs being the reference category. The variables were introduced in block with manual exclusion. The criterion for permanence of variables in the model was a significance level for p-value < 0.05. (10) The EpiData (version 3.1) computer program was used for data entry and SPSS (version 17.0) and Epinfo (version 6.4) for statistical analyses.
Results
Of the 219 TSs that performed the proficiency test, 71 (32.4%) had participated in EQCP.
On comparing the groups in relation to the results of the tests of the proficiency panels, it was found that the TSs that had participated in EQCP had a higher percentage of correct results. There were significant statistical differences between the two groups in respect to the classification of RhD and irregular red blood cell (RBC) antibody screening (p-value = 0.001 and p-value < 0.001, respectively - Table 1) .
A statistically significant difference (p-value < 0 .001) was observed between the TSs that participated in the EQCP and those that did not in respect to false negative results for irregular RBC antibody screening. The difference was not statistically significant for false positive results (p-value = 0.085; Figure 1 ). Tables 2  and 3 .
On comparing the two groups, TSs that participated in EQCP presented a 2.35 times higher chance of having correct results for the proficiency panel testing, a 3.16 times higher chance of having transfusion records and 2.81 times higher chance of performing preventive maintenance of equipment.
Discussion
The current study found that about two-thirds of services did not participate in EQCP; this proportion deserves attention as it demonstrates non-compliance with mandatory and effective standards for the maintenance, improvement and control of procedures carried out by hemotherapy services. (4, 5, 8, 11) This assertion is confirmed by the results, since among the parameters of greater technical relevance major inadequacies were observed for STs that did not participate in the EQCP. Although factors related to existing legislation and technical standards are associated with the performance of TSs in EQCP, in practice, weak points were identified common to both study groups xxx demonstrating that the EQCP should be reassessed in order to fully achieve goals. (4, 8) However, such weaknesses could also be attributed to failures in the qualification of staff, through training and/or periodic recycling as noted in a parallel study conducted with the same TSs (Brener, personal communication) . Both groups showed inaccuracies in other mandatory tests carried out, which can significantly exacerbate the risks. A better performance was seen in RhD phenotyping and irregular RBC antibody screening of TSs that participated in EQCP; the number of false negative results in antibody screening was about two times higher in those who did not participate in programs, reinforcing the importance of universal EQCP.
The average correct ABO and RhD phenotyping and the irregular antibody RBC screening of participants in a Federal Government program (AEQ-IH/ANVISA/MS) held in the same period and using four proficiency panels were similar to the results of the current study for the TSs that had participated in EQCP. The same cannot be said for the other TSs of this study that did not participate in EQCP as they presented with major failings in the irregular RBC antibody screening results compared to other services around Brazil. (12) Generally the shortcomings related to the establishment of protocols, norms and internal quality control were common and significant in both groups. The adequacy of these parameters may be primarily related to greater managerial commitment regardless of the complexity of services.
The correct results of the proficiency panels, existence of transfusion records and preventive maintenance of equipment remained in the final logistic regression model and were independently associated to participation in EQCP suggesting improvement in internal quality control procedures and more attention paid to the laws in force. (5) Efficient EQCP together with periodic assessments of the performance of services enables their respective managements to verify the quality of immunohematological activities and, when necessary, investigate problems. (8, 11) An important aspect covered by the Gerência Geral de Sangue Outros Tecidos e Órgãos/Agência Nacional de Vigilância Sanitária is that, through the results of tests and attitudes of TSs in respect to proficiency programs, the health department can carry out more efficient inspections and act effectively to control TSs. (12) Implementation of quality control systems and the adaptation of services depend on the establishment of monitoring strategies and systematic evaluations, as well as technical, institutional and regulatory progress. Accordingly, commitment of the authorities is needed to strengthen the national policy for a safe TS and of all professionals involved to acquire enough blood to cover the demand and comply with therapeutic goals.
